Summary &horbar; Several characteristics of oviductal cells, cultured under either polarizing or nonpolarizing conditions, were studied. In vitro produced bovine embryos tested the embryotrophic abilities of the respective conditioned media. Conditioned medium from the apical face of polarized cell monolayers supported higher rates of development to blastocyst and expanded blastocysts. In contrast, conditioned medium from the basal face supported embryo development only to the 8-16 cell stage; however, these embryos were able to continue development to the morula stage when cultured in medium from the apical and basal faces, indicating total cell confluence and a clear functional polarization. At the ultrastructural level, cells cultured in polarizing conditions displayed characteristics nearer to the same cells in vivo and signs of a metabolic activity higher than that in cells cultured under non-polarizing conditions. It can be concluded that cell-polarization, in our culture conditions, is beneficial to embryo development. (Eyestone and First, 1989 ; Gandolfi and Moor, 1987; Xu et al, 1992) and their corresponding conditioned media (Eyestone and First 1989; Gandolfi and Moor, 1987; Ellington et al, 1990; Hemández-Ledezma et al, 1995; Vansteenbrugge et al, 1992; Mermillod et al, 1993) have been used with unequal results, translated as total, expanded and hatched blastocyst rates lower than in co-cultures (Ellington et al, 1990; Hemández-Ledezma et al, 1995) and a high variability of the embryotrophic activity among different batches of conditioned media (Vansteenbrugge et al, 1992) . Limited efforts to improve in vitro embryo production have been focused on cell-polarizing in co-cultures, possibly because high levels of cell polarization were not required for the beneficial effects of coculture to occur (Ouhibi et al, 1990; McCaffrey et al, 1991) . Polarized cultured BOEC on matrigel coating showed morphological and functional features resembling those of intact epithelial cells (Ouhibi et al, 1990; McCaffrey et al, 1991; Eyestone et al, 1991; Joshi, 1991) even with spontaneous tubeshaped organization (Joshi, 1991) and a yield of blastocysts, co-cultured on frozen/thawed cell-monolayers, exhibiting a number of cells higher than that from nonpolarized cultured BOEC (Da Silva, 1994) . Spermatozoa were able to bind more efficiently to polarized BOEC than to the same non-polarized cells (Pollard et al, 1991; Ellington et al, 1993 (Eyestone et al, 1991; Mermillod et al, 1993) (experiment 1 Some other samples were utilized fresh for pH determination or frozen/thawed for lactate determination (experiment 2). Cellsmonolayers were then used for morphological analysis (experiment 3). (Hawk and Wall, 1994) and rinsed three times with HM. Only oocytes with evenly granulated cytoplasm which were enclosed in compact cumulus were selected for maturation. COCs were washed three times in maturation medium (medium 199 + estrous cow serum: 10% v/v and pFSH: 20 pg-mL-1 , Scher- ing-Plough Animal, Health, Madrid, Spain) (Saeki et al, 1990 
Experiment 3
In semi-thin sections, the cells cultured on 4-well dishes clearly showed many clear vesicles disposed inside and among the cells (fig 1 ) . In contrast, clear vesicles were scarcely seen in the cells growing on inserts (fig 2) . BOEC cultured directly on dishes showed a single layer of cells (fig I a) and a few basophilic bodies, whereas BOEC cultured in inserts showed several layers of cells (fig 2a) and many basophilic bodies (fig 2) . At the ultrastructural level, most of the BOEC cultured on dishes showed microvilli at the apical face, cell-to-cell junctions, mitochondria, Golgi complexes and a smooth contoured nucleus (fig 3) . However, some of the cells grown on plastic presented a nucleus with a variable contour, a lower number of mitochondria, and several electron-clear vesicles in the cytoplasm (fig 4) . The cells growing on inserts showed a compacted appearance with several layers of cells (figs 5 and 6), many desmosomes and several electron-dense areas, possibly developing junctions (fig 7) . Usually, these junctions were seen in the apical membrane of the upper layer of cells. Numerous polyribosomes (fig 8) , mitochondria, cisternae of the granular endoplasmic reticulum and a well-developed Golgi system appeared scattered within the cytoplasm (fig 7 and 9) . Coated vesicles filled with moderately electron-dense material were also observed closely related to the apical cell membrane (fig 10) . The cytoplasm of the cells grown on inserts contained a few electron-dense granules. These granules seem to be those described in semi-thin sections as basophilic bodies which, at high magnification, appear surrounded by a limiting membrane and composed of fine, granular, electron-dense material (fig 9 and 11) . These (Minami et al, 1992) and more recently in human oviductal cells (Liu et al, 1995 (Takahashi and First, 1992) , some toxic components of M-199 as hypoxanthine (Loutradis et al, 1987) , phosphate (Pinyopummintr and Bavister, 1991) and superoxide radicals (Noda et al, 1991) . Low molecular weight antioxidants, as taurine (Tiffin et al, 1991) and gluthatione (Legge and Sellens, 1991) , could also have been secreted into the medium.
Cells cultured on inserts formed a confluent monolayer in 2-3 days, in contrast to that reported when other growth substrates are used (15-20 days in matrigel, Joshi, 1991) and by using non-polarizing conditions in 4-well plates (this work, 5-7 days) and in different culture supports (6 days in flasks, multiwell plates, culture dishes and glass coverslips, Van Langendonckt et al, 1995) . The morphology of cells cultured in 4-well plates is in accordance with that previously described by Van (Lodish et al, 1986 (Leese and Gray, 1985) . 
